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Misophonia— meaning “hatred of sound” — describes when a person experiences extreme
emotions, such as distress, anger, and disgust, in response to certain sounds. Sound types that
“trigger” misophonia are numerous, but the most common are associated with orofacia
movements, such as chewing, swallowing, and other mouth noises. Other common triggers include
pen clicking, leg shaking, or the clinking of dishware. Although many people find these sounds
unpleasant or mildly annoying, about 5% of the population experience debilitating misophonia that

risesto clinically significant levels.*” In these cases, exposure to trigger sounds can induce feglings
of intense rage, desperation, and even thoughts of self-harm.

Misophoniais distinct from hyperacusis when normal everyday sounds are unbearably and
painfully loud. In misophonia, the source or meaning of the sound isintolerable, not the perceived
loudness. In addition, misophonia often arises when pure-tone thresholds are normal; therefore,
hearing lossis not areliable risk factor.
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Although misophoniais not currently classified as a disorder in diagnostic resources such as the
DSM, it is often comorbid with other psychological conditions such as depression and anxiety
disorders. There are no widely established treatments; however, cognitive behavioural therapy and

sound therapies are commonly used in addition, to trigger sound avoidance.® Pharmacol ogical
treatments and brain stimulation therapies are also under investigation as possible routes for

intervention. In Canadian Audiologist, Glynnis Tydball recently wrote about two misophonia
cases (2020, val. 7 issue 1). The article provides an insightful patient perspective detailing the
emotional toll on families, and ultimately calls for compassion and accommodation for people with
misophonia.

One ongoing debate considers whether misophoniais an auditory disorder and, therefore, of
concern to audiologists, or whether it is a neurological issue outside of hearing science. To unpack
thisissue, | will discuss three proposed neural bases of misophonia: emotional, social, and motor

(movement) factors. Note that the term misophonia was only coined in 2002,” and the available
neuroscience literature is quite recent.

Emotional Hyperactivity Hypothesis

One explanation for misophoniaisthat it arises from hyperactivity in a brain network involved in
cognition and emotional evaluation. The “salience network” (Figure 1) integrates and evaluates

important or “salient” events that a person experiences, including their emotional meaning.® The
network includes major hubs in the anterior insula and anterior cingulate cortex. It is thought to
control whether the brain is focused on networks responsible for “inner” or internal mental states
(the default mode network) or networks that process external events and behavioural goals (the
central executive network).

Salience network

Default mode

Central executive

network

Anticorrelation

Figure 1. Brain images showing activation (red blobs) in three critical brain networks. The default
mode network involves medial prefrontal cortex (mPFC) and posterior cingulate cortex (PCC). It isthe
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opposite state of (i.e., anticorrelated with) the central executive network, involving the posterior
parietal cortex (PPC). The salience network (anterior insula, INS; anterior cingulate cortex; ACC) is
thought to engage and disengage the default mode and central executive networks. Image from

Nekovarova et al. 2014" and is shared under the Creative Commons Attribution License CC BY 3.0.

Interestingly, studies report that trigger sounds elicit stronger salience network activation in people

with misophonia, which may drive physiological distress. In one paper, Kumar et a.,” used
functional magnetic resonance imaging (fMRI) and found that misophonic trigger sounds increased
activity and connectivity within the anterior insula and anterior cingulate, the hubs of the salience
network. This neural activity was correlated with participants behavioural ratings of their
misophonia, and explained increases in heart rate and skin conductance (sweat gland activity),
consistent with sympathetic arousal. Another study found that participants with misophonia have

enlarged amygdal ae, which are core emotion-processing regions in the brain.>* Interestingly, the

auditory cortex did not show evidence for hyperactivity, suggesting that the aberrant responsesin
misophoniainvolve higher-level cognitive processes rather than lower-level sensory activity.

Motor Hypothesis

A more recent hypothesis proposed by Kumar and colleagues™ suggests that misophonia may have
amotor origin. Since many misophonic triggersinvolve orofacial movements, the authors
predicted that people with misophonia may have an overactive “mental mirroring” or internal
mimicry of orofacial movements, which could drive extreme emotional responses. In other words,
the brain areas responsible for controlling facial movements like chewing and swallowing become
hyperresponsive, not the areas that process sounds. Motor activation in the brain could possibly
drive stronger responses in the salience network. In support of this explanation, the authors found
that triggering sounds increased activity in the orofacial motor area of the brain in participants with
misophonia. People with misophonia showed increased connectivity between motor areas and
auditory cortex, suggesting increased processing for sound perception's motor aspects. Other fMRI

studies also report motor and premotor brain activation in those with misophonia,” further
supporting the motor hypothesis.

Social Cognition Hypothesis

A final explanation for misophonia considers the socia context in which misophonia commonly
occurs. Orofacial or manual sound triggers, such as chewing, swallowing, or pen clicking, are
mainly produced by people, meaning the experience of misophoniatypically arises during social
interactions. Interestingly, studies show that family members or other familiar people, rather than
strangers or less familiar people, induce stronger misophonia responses when they produce trigger

sounds.* These findings highlight that the source of the triggering sound may be as important as

the sound itself within asocial and emotional context. Berger and co-authors™ propose a social
cognition model that integrates the previous hypotheses for emotional hyperactivity and motor
mimicry within a social framework (Figure 2). The socia cognition model reconsiders the role of
the anterior insula, which was recently shown to play amajor rolein social evaluation and
emotions [15]. In Berger and colleagues' combined model, trigger sounds are processed normally
by the auditory system, but generate aberrant neural activity in the motor system viaincreased
mimicry. Aberrant signals pass from the motor structures to the insula and amygdala that process
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the larger socio-emotional context. The insulain turn, could activate brain areasinvolved in
sympathetic arousal, resulting in an intense physiological distress response.
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Figure 2. A pathway depicting how trigger sounds activate both the salience network and motor
networks, leading to physiological arousal. Aberrationsin sound processing (red arrows) arise after
normal sound processing in auditory pathways (green arrows). The anterior insula may be implicated
in social emotional processing, which evaluates misophonic sounds' (social) source. Image from Berger

et al. 2024* and is shared under the Creative Commons Attribution License CC BY 4.0 International.

The neuroscience insights above do not suggest that misophonia originates through sound
perception or hearing function alone. From this angle it is difficult to argue that misophoniais
solely an auditory problem. As such, there is debate about whether misophoniais an audiology,

neurology, or psychiatry issue.”® Despite this, many people experiencing misophoniawill initially
contact audiologists or request ENT referrals, believing they are experiencing a hearing problem.
Hearing healthcare specialists are the first point of care in these cases, and begin important steps
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such as building a case history and providing initial hearing care. This motivates the need for
audiological consensus on diagnostic assessment and treatment for misophonia.*® In addition, some

useful questionnaires are available for clinicians, such as the Duke Misophonia Questionnaire.’ In
the long term, the right care team might require coordination between hearing specialists and
neurological and psychiatric professionals in a patient-specific manner.
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